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fomething thicker and fhorter alfo in the middle, and 
*ome of em not fo even or fmdoth as in the faid Fig, 2. 

The faid Beer Hoiion fent me alfo a little Plant of 
Dragops filood, in Latin % Lapathum Sangnineum 5 in 
which I view'd the Stalk of the Leaf after I had cat it 
acrofs, and difcover'd at the fame time feveral particular 
Colours of a light and of a deeper Red, more than one, 
could imagine to fee at one view -. and I did obferve in 
the faid Stalk little places in which I could perceive no 
Colour ; but when I cut the fame Stalk tegthwife I could 
then fee that thofe places were Canals, thorough which I 
concluded the Hed Sap paft, and that thole many Co- 
lours which lay in thofe Canals were a fort of Bladders, 
that contain'd the Sap in them, arid that thofe feveral 
Colours were wholly produced by the Sap that ouz'd 
thro the fides of the Canals, and fo made the whole Stalk 
Red. 



V. A Letter from Mr Antony van Leeuw«nhoek> 
F. % S- to John Chamberlain, Eff, S. fl(. 6\ 
concerning Tobacco afhes. 

Delft, Oftok 3, 1704. 

I Take the Liberty to acquaint yon, that foon after 
I had communicated to you my Poor OBfervatiotts 
about a Tooth which Was thought to have Worms in it, 
&c. I again examin'd the Afhesof Tobacco; and fince 
the Remarks upon that fubjeft are fallen into iny hands 
within thefe few Days, I have taken the Liberty of fend- 
ing 'em to you 5 hoping there may be fomething in em 
which may ferve to divert you : The faid Remarks are 
as follows. For 



( i?4 l > 
,ftir my Satisfa^lon I defired a cerfctirt Gentleman, who 
I kne^Smoaked every day, to fave me a little of the 
Tobaecoalhes, as they came out of his Pipe, but hone 
fuch as were throughly burnt j. my Friend gave me about 
3 Thimble -fell of tjie faid Afhes, of which I put part into 
a Glafs Tube, and pour'd Rain-water upon it, and when 
I had mingled it well with the Watery and that the Afhes 
were fubfided, the Afhes took up t>ne part of the faid 
Tube, and the Water flood above it two parts more. 

Althd thefe AChes were of a Grey colour, and had all 
the Particles thereof appeard to the naked £ye to be en* 
tirely burnt, yet I could perceive, ^after the mixing ot 
the Water together, that there } wfere, remaining fotae 
exceeding fmall Particles of Tobacco, that were not 
turnM into thefe Grey Afhes* 

After that the Water had ftbod 34 hours upon the faid 
Afhes, I took a little of the fame, which to the fight ap- 
|>ear'd very clear s but when I obfervd it with my Mi- 
crofcope, I fa w that it was impregnated' with a great ma- 
ny fmall Particles, which were about the fame Weight 
and Heavinefs with the Water, for they did neither fub- 
fide to the bottom, neither did they emerge to the Super- 
ficies of the Water. 

I view'd this Water with five Biffintt Mtcrofcopes, to 
fee what Salt Particles would come to light, after that 
the Water was evaporated. 

Tab. 3. Fig. 1. A B C reprefents three diftinft Salt Parti- 
cles, which, tho they wef e He*angukr, and fo Tranfparent, 
as if they were made of Glaft, yet their Sides rofe into 
Pyramids, juft like Criftals grinded into fix Sides, end- 
ing all in (harp Points, only with this difference, that the 
Superficies of Fig. A. appear'd with fix equal fides, but 
tho there could be no Superficies difcover'd in B and C, 
yet that which appeared bin one Pointy was, I doubt not, 
Hexangular alia 

Mmmmmmmmmm z~ A- 



( 174* ) 

Aixiongft, a ndr about thefc Salt Particles there lay a 
great many .others, in which, by reafon of their exceed- 
ing fmalneft, the Form or Shape was not to be difeo* 
ver'd, excepting fome of the biggeft of em, which I 
could juft perceive to be Hexangular 5 and fuch Salt 
Particles as thefe have I in all my Obfervations difcover'd 
amongft divers forts of Salts. 

I faw alfo other Salt Particles lying that were Hexan- 
gular too, but quite Flat, of which I have feen but few, 
as they are here reprefented by Fig, 2. E F 5 near which 
there lay another kind of a Salt, that appeared to the 
Painter like Fig. 9 . G H. 

I alfo obferv'd fevtral Salt Particles like Fig* 4. IK, 
only with this difference* chat they had two (harp Points 
at I. 

I took notice likewife of feveral regular Square Salts, 
and one alfo that I lookt upon at firft to be of the fame 
Figure, but viewing it narrowly, I found it had two 
Blunt, or Pared off Angles* See Fig. f. LM» 

There were feveral other Salts, which one would take 
for Quadrangular Figures, as feeming to have 2 long, and 
2 fhort fides, but viewing em more nicely, I found em 
alfo to be Hexangular, as Fig. 6. NO. 

Other Salts appeared like equilateral Triangles, the 
Angles of which were cutoff, but thofe cut off Angles 
were in one Salt Particle, Fig. 7. PQ/eprefented bigger 
than in others. 

The Painter obferved one Salt Particle reprefenting an 
Oblong quadrilateral Cube like Fig. 8. RS„ 

I faw alfo feveral Salt Particles, pf which fcrne were 
much bigger than others, as indeed all the reft of the Salts 
were, which appeared like Fig. 9 and 10. V W. 

There were fome Saks too, but very few, that were 
Quadrilateral, and at una end the Angle was Acute, at 
the other Obtufe 5 bb iu f kc 1 1. X Y* 



I '<74* ) 

I faw likewife feveral Long and Slender Salts, that ap ♦ 
pearM like Fig. ■ la. Z Z 3 the which Salts were fo clofely 
liokt and joynd to each other, that one -would be apt to 
take 'em tor one long and flettder Particle, but viewing 
them more narrowly they appear'd to be feverallinkt to- 
gether. 

Moreover, I try'd thefe Allies three feveral times iri a 
Strong Fire, (having kept them in a ftoall clean Wooden 
Box) to fee what Volatile Salts could be extraded from, 
them 5 and always obferved that firfta very clear Liquor 
did exhale from the Afhes, which at the laft Evaporation 
was accompany'd with a Yellowifti Oyl, and which Oyl 
was coagulated after fuch a manner, as if they were min- 
gled with Salts. 

I faw alfo a jjjreat many fmall Watery parts, which one 
might call a Spirit 5 and an extraordinary great number 
of little Bubbles, which I judged to be really Oyl, of 
which fome of them were fo tnuch fmaller than others, 
that they almoft efcaped the fight through a good Mi- 
crofcope. 

There were moreover on the fides of the Glafs fome 
very fmall Particles, that were neither Water nor Oyl, 
which I imagin'd to be Volatile Salts, but not being able 
to difcover in em any exaft form, I can fay nothing cer- 
tain of them 5 and I have alfo always obferved that when 
I brought the Glafs where it was covered with the Tobac- 
co Alhes, tofuch a ftrong Fire, that it was put into 
Fufion, the Allies, or rather the Saks thereof, united 
thetnfelves with the Glafs, , and the Glafs afcended wkk 
Air bubbles, and with a ftronger Fire there was caufed a 
Hole ill the Glafs. 

I have feveral times, for my Curiofity only, taken a 
fmall piece of our Delft Earthen Ware, which was .but 
once hakt-d, and cottfequently not Glaz'd - and made a 
fmall € v:i> in it, fo that it ferved me for a Teft or Shell, 
filch as the Refiners witbuB'Qne Afhes tife, and put into the 

fame 
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fame a little bit of Gold or Silver, together with fome 
Lead. 

I fet this Shell upon a large piece of lighted Charcoal, 
fuch as I judged fufficient for my purpofe, and blowing 
the Flame of a Lamp through a Pipe, I caufed the Lead 
to evaporate, but the Gold ftay'd behind 5 yet it has fo 
happen'd fometimes, that the Melted Gold or Silver has 
made fuch a deep Pit in the Earthen Shell, that I have 
been forced to make ufe of a fecond, if I would clear it 
of all the Lead. 

After I had evaporated the above-mention'd Lead, I 
put a little Tobacco Afhes into one of thefe Earthen 
Shells, and in the fpace of two minutes, with a ftrong 
Flame of a very thick Tallow Candle, moft of the Afhes 
was turn'd into fmall Globules, and the remainder was 
in a manner nothing but Salt. 

After this I took 5 parts of a certain fmall Weight of 
the laid Tobacco Afhes, and proceeded therewith as I 
had done before, and after the fpace, as I judged, of a 
little more than two minutes, I took off the Shell from 
the Fire, and found that the remaining Afhes weigh'd a 
very little more than two parts, and that the Shell, on 
that fide that was moft expofed to the Fire, was turn'd 
into a Glaffy Subftance. 

The Afhes thus prepar'd, which rather lookt like a 
Petrify \d Matter than Afhes, I put into a Clean Gkfs, and 
pour'd Water upon 'em 5 and ftirring it about with a 
Copper Wire feveral times, I let it ftand 24 hours, and 
then decanted off that which was fettled and clear to 
the fight, of which having put a very fmall quantity upon 
a clean Glafs Plate, and view'd it thro feveral Microf- 
copes, I always obferv'd, in a little time after, a great 
many Salt Particles coagulated, that were neither Flat nor 
Slender, but moft of 'em as thick as they were Long, and 
almoft each of ? em of a particular Ihape, which it was ve- 
ry pkafant to fee 3 and tho I lookt upon a great many of 

the 
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tfie faid Salts, I found none that agreed with Fig. i. 
ABC, Fig. 2. EF. or Fig. 5, LM. 

Among thefe Salt Particles there lay Come Co very 
fnoall-, that I could not difcover their exaft form, tho I 
ufed never Co large Microfcopes,yet I was well enough fatis- 
fy'd that they were Salt particles extra&ed from the To- 
bacco Alhes. 

I ©bferv'd alfo, that upon fome Afhes that were not 
raixt with the Water there lay a white fubftance, which 
I imagin'd to have funk and defcended leifurely, becaufe 
it lay higher in the middle than next the fides of the 
Glafs 5 and I took this White Matter to be coagulated 
Salts, which being heavier than the Water, had fubfided 
upon the reft 5 and fo I found it to be, for when I to 3k 
it out of the Water, and view'd it with the Microfcope, 
I had the pleafureof feeing a vaft number of Salt particles, 
each of em of a particular figure, and as clear as Criftal - y 
tho they appear'd lefs to my fight than thofe which I 
caus'd to be delineated. 

For my farther fatisfaftion, I prepar'd exceeding thin 
and flat little Giafles, which I plac'd.fo clean before the 
Microfcope, that I fuffer'd them not to be touch'd with 
any hand, to the end, that there fhould not appear the 
leaft fpot or mift upon them. 

Moreover, I took a new blown Glafs Tube, and put 
into it a little of the laftmention'd Water, and viewing 
it with my Microfcope, I faw two Particles therein, 
which I judg'd to be Salts, whereupon, I pour'd out of 
the Tube a drop of Water no bigger than a large grain 
of Sand, which fpreadit felf fo much upon a Glafs Plate, 
that there did not remain above "a fourth part of it that 
was capable of being feen, in which I difcover'd, to my 
great fatisfa&ion, feveral long Particles, which I can liken 
to nothing better than the Hair of one's' Beard of two or 
three days growth after (havings and thefe Particles I 
difcover'd, according to my computation, in the fpace of 
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a minute, whereas- 1 faw nothing before mtt* fioM clear 
Water 3 and after the fpace of another' miaate, the faid 
Particles were encreaftto the number of thirty, fome of 
which were floating up and down in the little moifture, 
and were grown thicker and broader, efpecially fuch as 
lay at fome diftance from the reft 5 and fome were fo 
thick and broad, that they far exceeded the others in 
Jargenefs 5 and whea the Water was almoft all exhal'd, 
I faw a great number of very fmall Particles, in which I 
could difcover no figure, and then my agreeable profpecx 
was at an end, becaufe all the Salt particles were fur- 
rounded with a Watery Humour which did not evaporate, 
the caufe of which was, the Rainy Weather, with a 
Foggy Air and a South Wind. 

I have endeavour'd to fee this agreeable fight more 
than once, but could not obtain a diftincr. view of the 
Salts. 

I did not fucceed in my laft Qbfervation till after the 
Water had ftood 3 days upon the Tobacco Allies. 

Moreover, I took the Glafs in which the Tobacco 
Allies were that I had reduced to a PetrifyVl Subftance, 
and held it over the iame of a Candle till the Water 
boyl'd, for the fpace of two minutes, and the faid Sub- 
ftance was feverai times lifted up in the Water, expecting 
that by the faid Heat the Salt particles mould be difiblv'd, 
and incorporated with the Water, which, as I faid be- 
fore, lay coagulated like Cubes in the Water, to the end 
that I might make fome new Obfervations ^ but I could 
not bring it to bear, forafmuch as almoft all the Salts lay 
in the Water coagulated and linkt by hundreds toge- 
ther, fubGding in the bottom, or elfe fticking to the 
Glafs. 

All thefe Coagulated Salts were fo fmall, that let me 
ufe what Microfcope I won'd, I could not fully difcover 
their figure, which however I took to be Hexangular, 
and the more becaufe I took them all to be of the fame 

big- 
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bignefsy neither could I, as before* fee one Salt parti- 
cle in fo great a number fc that was bigger than the 
reft, tho the Water had ftood fome days upon the 
Afhes. 

Thereupon I pour'd out the Water and the Afhes to- 
gether -from, the Tube, and caus'd the W-ater. to evapo- 
rate leiiurely over the Fire, and laying the retDaining 
Afhes upon a piece of Earthen Ware, I made it red hot, 
and after it was cold, I crumbled it to pieces between a 
Paper, and then putting it into a new Glaft, and pouring 
a little Water up0n it, I expe&ed .to, find that ^theSalV 
particles by the fojce of the: fire were dilfobedy and 
would be united to the Water, whereupon I renew'd my 
ObferVations, pouring the Water leiforely, to the end 
that the multitude of Salt particles, in the evaporating p£ 
the Water, fiiQuld not coagulate too^foft^ and fc hinder, 
an exaft view of them 3 and I faw feveral times, to my 
great fatisfa&ion, than;, the -Sad* particles (tho >u jqif^kably 
fmaU) were Hexangular, as in Fig- 2. BF, but fome of 
em longer than others, and fome much larger 3 and fome 
igain fo flender, that by reafon thereof I could not have 
teen them, had not the circumference of them been thick- 
er and brighter than the reft. 

Hereupon I took again a little Water of the Allies of 
Tobacco, as clean as they came out of the Pipe, and mixt 
the fame with pure Rain water, and found the fame effect 
in the Coagulation of the Salts as before. 

Akho among the aforementioned Figures of Salt. I diC 
cover'd feveral others, I concluded that all thofe Salt 
particles that were not Hexangular were of another form, 
by reafon of the Coagulation, or Inclination of the Salts 
to one another, which happens more in fome places 'of 
the Water than in others, whereby the Salts affume a Fi- 
gure that is not proper to em. 

After that the Water had ftood fix hours upon th.& 
Tobacco Afhes-, which I had twice put into a glowu^ 

Nnunnnnrmn Be;*:-, 
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Heat, I obferved a great many Cubical Salts of feverai 
figures, that were coagulated in the Water, whereas I 
could fee but two fuch Salt particles in the Water that 
was pour J d upon the Tobacco Allies jaft as the fame came 
out of the Pipe. 

This laft experiment of mine was made in very moid 
weather, in which the Salt particles did not only coagu- 
late, but they were alfo fo tenacious of their figure, that 
I fcarce ever obferved any Salts ex.tra&ed from burnt Mat- 
ter foftubbom and ftrong asthefe. 

I put the Glafs a fecond time over the flame of a Candle 
till the Water adhially boy I'd, and then viewing it, I faw 
fome Great Particles that were very dark, and iurround- 
ed with abundance of very fmall Particles, of which I 
could not difcover any figure, no more than of fe- 
verai other fmall Particles, which I loukt upon to be 
Salts* 

Thefe are my^ Obfervations and Experin ents upon 
this fubjeft,, which I thought fit to communicate to 
you. 
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